Molecular cytogenetic analysis of glial tumors using spectral karyotyping and comparative genomic hybridization.
Glial tumors are the most common tumors of the central nervous system, affecting individuals of all ages. Conventional cytogenetics have been unable to identify a consistent chromosomal translocation or rearrangement in this group of tumors; thus, more advanced molecular cytogenetic approaches are required. In this study, 16 glial tumors, including two recurrences and six glioma cell lines, were analyzed by spectral karyotyping (SKY) and comparative genomic hybridization (CGH). From 169 rearrangements detected by SKY, chromosomes 1 and 10 were the most frequently affected by translocation (18 of 169 and 16 of 169 rearrangements, respectively). Other frequently altered chromosomes included chromosomes 3 (13 of 169 rearrangements), 5 (ten of 169 rearrangements), 7 (ten of 169 rearrangements ), and 11 (ten of 169 rearrangements). A clustering of centromeric breakpoints was detected in chromosomes 3, 5, 10, 11, 16, 17, and 20. CGH analysis identified consistent gain of part or all of chromosome 7 among the 10 astrocytic tumors (five of ten specimens) in the study group. Analysis of the three gangliogliomas and one ependymoma identified a much simpler pattern of primarily numerical change. Application of improved cytogenetic methods can increase our abilities to progress toward effective strategies of molecular diagnosis and classification of glial tumors.